Objective: To describe pathways through which trade liberalisation affects the food environment, relevant to the nutrition transition, in order to enable public health nutritionists to understand trade policy as a macro-level influence on food consumption. Design: The pathways mapped in the present paper are based on the agreements of the World Trade Organization, which shape national policy. Implications for nutrition are presented based on a comprehensive literature review, and case studies are used to illustrate the various pathways. Setting: Developing countries are currently experiencing a nutrition transition, resulting in dietary patterns associated with chronic disease. Chronic diseases are amenable to prevention, and trade policy has been highlighted as a potential avenue for nutrition-related prevention. Results: Trade liberalisation influences the food environment through facilitating trade in goods and services, enabling investment and decreasing support/protection for domestic industry. These policy outcomes facilitate the nutrition transition particularly through increasing the availability and affordability of processed foods and animal products. The framework highlights the complex relationship between trade policy and the nutrition transition, with both negative and positive outcomes arising from different aspects of trade liberalisation. Conclusions: Policy change associated with trade liberalisation has created incentives for consumption patterns associated with the nutrition transition, but has also had some positive nutritional outcomes. As a result, it is important for public health nutritionists to consider the implications of trade policy decisions in their efforts to prevent and control diet-related chronic diseases.
With the creation of the World Trade Organization (WTO) in 1994, trade liberalisation leapt into the global consciousness. Ever since, the implications of trade liberalisation for public health have been hotly debated. Issues such as reductions in access to sanitation, health-care and essential medicines and food safety concerns have been widely discussed (1) (2) (3) . There is widespread agreement that such downstream -and often unintended -consequences of trade policy making for health must be identified and described in order to ensure that appropriate complementary policies can be developed (4) . A further health implication of the trade liberalisation agenda is the facilitation of unhealthy consumption patterns related to the nutrition transition (4) (5) (6) (7) (8) . This transition is of growing concern in developing countries, where an observed convergence towards diets high in fat (particularly saturated fat) and sugar, and low in fibre has accompanied a rising burden of chronic disease (9, 10) . In food terms, this has occurred through increased consumption of processed foods, animal products, vegetable oil and refined grains, in conjunction with reduced consumption of starchy staples (10) . Eighty per cent of chronic disease deaths occur in developing countries, and this global epidemic is robbing developing nations of their productive workforce (11) . However, diet-related chronic diseases are highly amenable to prevention through healthy diets, and international organisations are recommending intervention at all levels -including through trade policy (12, 13) . Despite this, there has been no systematic documentation of how the policies and processes of trade liberalisation, as embodied by the agreements of the WTO, influence the nutrition transition (4) . The WTO is the global forum for trade policy direction setting. The agreements of the WTO establish a negotiated basis for national trade policy making, which creates a more integrated global economy ('trade liberalisation'). The aim of trade liberalisation is to improve economic growth through allowing countries to specialise in their production of goods and services, and trade with each other. There are several forums through which trade liberalisation occurs: multilateral WTO negotiations, regional and bilateral free trade agreements (FTA), negotiations for WTO accession (countries acceding are required to liberalise trade policies in line with current WTO agreements and negotiation with current members) and liberalisation of policies as a component of loan conditionalities of international financial institutions (particularly the International Monetary Fund and the World Bank).
As a country liberalises its trade policy regime, policy change usually occurs in three distinct areas: physical trade, financial flows and sectoral liberalisation. The most obvious policy changes relate to reductions in barriers to import of goods (e.g. tariff reduction). However, trade liberalisation also includes export promotion, reducing restrictions on company ownership, financial flows and trade in services, implementing customs reforms and laws regarding equality of treatment (both for firms and countries).
The present paper articulates the pathways through which policies of trade liberalisation influence diets in developing countries, in order to enable public health nutritionists to interpret the dietary implications of trade policy making. As negotiations continue to seek resolution regarding the WTO's Doha Development Agenda, public health nutritionists need to be aware of the variety of ways that trade liberalisation relates to, and shapes, the nutrition transition in developing countries. Two-thirds of the WTO membership is comprised of developing countries (14) . These countries often lack wide-ranging technical expertise with regard to the broader implications of trade liberalisation policies, and as such risk entering into trade liberalisation commitments with little understanding of the implications of doing so. In addition, developing countries have often borne the brunt of the unintended consequences of trade liberalisation (15) . The analysis in the present paper focuses on the direct effects of trade policies on the food and nutrition system, and proximal factors relating to consumption in developing countries. In this context, the food system refers to processes prior to the consumer that shape the context for consumption -in particular, food production, trade, processing and retail (16) (17) (18) . There are also important indirect effects of trade liberalisation on nutrition, such as those mediated through impacts on poverty, displacement, income, intellectual property rights relating to plants and working conditions, which have been elucidated elsewhere (1, 4) .
Method
The key agreements of the WTO (19, 20) were used to develop a map of pathways through which trade liberalisation impacts upon dietary change. A systematic search of the health-related literature was conducted to identify relevant literature (primarily through PubMed and Google Scholar), using the search terms 'nutrition' and/or 'food', with 'trade', 'liberalisation', 'foreign direct investment', 'communications', 'finance', 'exchange rate', 'tourism' and 'trade in services'. After reviewing this literature, together with food and nutrition system frameworks (16) (17) (18) , the agreements of the WTO were reviewed with a focus on their implications for nutrition transition. In assessing these agreements -particularly the General Agreement on Tariffs and Trade (GATT), the General Agreement on Trade in Services (GATS), the agreement on Trade-Related Intellectual Property Rights (TRIPS), the agreement on Trade-Related Investment Measures (TRIMS) and the Agreement on Agriculture (AoA) -policy directions with potential to affect the food environment were identified (namely, trade in food, domestic production, investment and trade in services). The literature regarding the food system and trade/food was then used to trace pathways of influence from policy change associated with trade liberalisation, to impacts on the food environment/ food system, through to changes in food consumption patterns relative to the nutrition transition. Case studies encountered through the literature search were used to illustrate and further elucidate these pathways. Figure 1 articulates the pathways through which trade liberalisation policies can affect food consumption in relation to the nutrition transition. The following section of the paper discusses each component of Fig. 1 in detail, examining the implications of trade in goods, export promotion, investment and trade in services and support/ protection for local production and industry.
Pathways

Trade in goods
Import facilitation
From the WTO's point of view, the main barriers to trade in goods under a 'protectionist' policy framework are tariffs and 'non-tariff barriers to trade' (see glossary, Box 1). Tariffs are seen as the least trade distorting measure -they simply increase the price of goods -whereas quotas and unnecessary regulatory restrictions are perceived by advocates of free trade as highly trade distorting because they prevent (international) supply from responding completely to (domestic) demand. The WTO agreements designed to liberalise trade in goods address these barriers. The key agreement is the GATT, which was revised in 1994 as part of the Uruguay round. Attached to this agreement are 'schedules' -a list of commitments by countries regarding when they will reduce their tariffs, and specifying the reductions. The AoA specifies reductions in relation to agricultural commodities, as well as 'tariffication' (21) . In the Sanitary and Phytosanitary Measures (SPS) and Technical Barriers to Trade (TBT) Agreements, countries commit to eliminating restrictions and import regulations that are disguised protectionist measures (22, 23) . These agreements include general principles that help to enable trade in goods. In particular, the Most Favoured Nation principle dictates that all nations should be given equal treatment, meaning that countries cannot use trade barriers to discriminate based on the source of imports. There are also agreements that are designed to improve the efficiency and transparency of customs procedures, thus reducing corruption and making it easier to import and export goods (19) . Removing barriers to imports has two key implications for the food environment. Firstly, it generally increases the overall amount of food, feed and raw materials imported into a country. While internationally compiled statistics suggest that the overall volume of imports has been small in comparison to domestic production (24) , which has increased due to agricultural advances, the key issue with food imports appears to be the types of foods imported and the associated shifts in food culture. Imports of high value (e.g. meat, dairy and fruit) and processed foods into developing countries have risen dramatically in the past 15 years, while trade in cereals has declined (24) . This reflects consumption changes observed with the nutrition transition. Rising imports and decreased cost of animal feed (in many cases, from developed countries with subsidised production) has increased the availability of feed in developing countries and facilitated increased animal production at a lower cost, leading to higher levels of consumption (25) . On one hand, this has improved the protein intake to better levels in countries where undernutrition has been a problem, but on the other, intakes of animal products have risen beyond this in many countries, to levels associated with the nutrition transition (26) . In addition, with rising openness to international trade, cases of 'dumping' of lowquality foods associated with the nutrition transition have been observed, such as high-fat mutton flaps and turkey tails in the Pacific (6, 27) . Secondly, by reducing customs charges in the form of tariffs and also possible costs associated with corruption, policies associated with trade liberalisation decrease the cost of importing foods, and thus increase competition for local food producers.
Take the case of China, where rapid nutritional changes have been observed over the past two decades. Between 1989 and 1993, there was a significant trend towards a reduced consumption of grains, tubers and corn products, and an increase in consumption of meat and meat products, eggs and oils (28) . Consumer surveys also indicate rising consumption of dairy products, meat and vegetables since the early 1990s (with concomitant growth in market opportunities) (29, 30) . Over this period, there were also significant changes in trade policy. Tariff and non-tariff barriers fell markedly during the late 1980s, with sharp reductions for agricultural products in the early 1990s. Food import data suggest that trade in food has contributed to the changing availability of foods associated with the nutrition transition in China (Fig. 2) .
Export promotion
Export promotion is also an important component of trade liberalisation. These policies focus on support for export industries, facilitated by the International Trade Centre (a joint cooperation agency of the United Nations Conference on Trade and Development and WTO for trade promotion and export development, created in 1964) (32) . Support for export industries over the years has increased the use of land for 'cash crops' -crops for export -in many developing countries. In some cases, this means a smaller amount of land available for traditional, domestic crops, and in others, fewer farmers to grow crops for domestic production, resulting in decreased production of traditional starchy staples (33, 34) . For example, the promotion of crops for export in most African nations has been an ongoing policy focus since the mid-20th century. While this has had a range of social implications in the context of colonialism, it has also led to changes in patterns of food consumption that appear to support the nutrition transition; in particular, increasing
Box 1 Glossary of trade terms
Accession: The process of a country becoming a member of an international agreement, such as the WTO. Negotiations determine the specific obligations a non-member country must meet before it is entitled to full WTO membership benefits.
Foreign direct investment: Investment of foreign assets into domestic structures, equipment, and organisations, involving control of an enterprise by an investor.
Non-tariff barriers to trade: Government measures other than tariffs that restrict trade flows. Examples of nontariff barriers include quantitative restrictions, import licensing, variable levies, import quotas and technical barriers to trade.
Quotas: Quantitative restrictions (commonly known as import quotas) are used to control the number of foreign products that can enter the domestic market.
Tariffs: Customs duties on merchandise imports by weight or volume.
Tariffication: The conversion of non-tariff barriers into tariffs.
Tariff-rate quota: Application of a higher tariff rate to imported goods after a certain quantitative limit (quota) has been reached. A lower tariff rate applies to any imports below the quota amount.
Trade barriers: Regulations used by governments to restrict imports from, and exports to, other countries. Examples include tariffs and 'non-tariff barriers', such as embargoes, and import quotas, import licensing systems, sanitary regulations, or prohibitions.
Trade liberalisation: The reduction of tariff and non-tariff barriers to trade and other forms of commercial interaction.
World Trade Organization:
The international organisation dealing with the rules of trade between nations. It provides a forum for development of trade relations between countries, through collective debate, negotiation, and adjudication, as well as the principal contractual obligations ('agreements') determining how governments frame and implement domestic trade legislation and regulations.
Source: WTO Glossary (http://www.wto.org/english/thewto_e/glossary_e/glossary_e.htm). , dairy products 1 eggs; , fruits excluding melons, total;
, vegetables primary; , animal fats)
consumption of Western cereals, animal products and processed foods. In many cases, production of cash crops has been at the expense of traditional staple grains, leading to decreased production and consumption (35, 36) . In other areas, where there has been a lesser impact on production, there has nevertheless been a loss of the prestige of traditional crops (35, 37) . The implications of these changes are devastating in a region still affected by high levels of hunger and under-nutrition. Similarly, Cassels describes the nutritional implications of the sale of fishing rights in Micronesia (5) . In this situation, development of the tuna export industry -largely through foreign investment -has limited local access to fresh fish, and also has limited local workforce development.
Currency devaluation can also be used as a strategy to make exports more attractive by decreasing the cost for purchasing countries (i.e. other countries pay less for the same amount of goods), and is usually implemented as part of an economic growth strategy. However, it also increases the cost of imports domestically. This can affect local diets in two ways: if domestic production is limited, or consumed by export crop production, currency devaluation can increase the cost of food and reduce overall food consumption and dietary diversity, as occurred in Senegal and the Congo in response to a 50 % currency devaluation 1994 (37) . However, if domestic production has the capacity to respond, currency devaluation can have positive dietary effects through increasing the availability and consumption of locally produced foods. Papua New Guinea's Kina was devalued by around 66 % during the 1990s, resulting in the price of locally grown staples, such as sweet potato, becoming more competitive with imported rice and flourbased foods. Rural food producers responded to increased demand for locally grown food by increasing production. Subsequently, decreased consumption of imported foodstuffs was observed, in conjunction with increased sales of domestically produced traditional crops (38) .
Investment and trade in services
Policies associated with trade liberalisation also act to encourage investment, as a means to economic growth (19) . One of the key WTO agreements is the GATS (39) , which includes changes in regulations such as reductions in restrictions on foreign ownership of companies. Such regulatory change is enhanced by improved protection of intellectual property rights (e.g. brand names) under the TRIPS Agreement (40) . In addition, the TRIMS Agreement contains commitments to remove any restrictions on where companies source their inputs (e.g. domestically rather than from imports) (41) . A key principle of these agreements is 'national treatment', which means that foreign companies receive the same treatment as domestic companies. In addition, as members of the WTO, countries have access to dispute settlement and enforcement mechanisms, which make the global investment situation much more secure and predictable (19) . As policies to encourage investment have been implemented in developing countries, a high proportion of food-related foreign direct investment (FDI) has been implemented by food processors and retailers. The dramatic increases in FDI into food processing and supermarkets have been seen to facilitate the nutrition transition through increasing production and availability of processed foods in developing countries (42, 43) . Such investment has made highly processed foods more readily available to consumers because of local production and the bias of multinational retailers to stock processed foods with a long shelf life and minimal wastage (43, 44) . It has also made it possible for international processors to cut costs associated with transporting the finished product, increasing their local competitiveness and reducing prices. For example, during the late 1980s and early 1990s, Mexico undertook significant trade policy liberalisation -most notably, signing the North American Free Trade Agreement (NAFTA) in 1992. By 1993, Mexico permitted 100 % foreign ownership of firms in most sectors of the economy (45) . Between 1987 and 1997, sales by US-owned food processing affiliates in Mexico grew 477 %, with the majority of production for the local market (46) . The USA remains the major source of FDI in processed food, and rapid growth has continued, particularly for snacks, dairy products and baked goods (47) . These changes in availability of processed foods and beverages in Mexico have been reflected in the observed increase in their consumption (48) .The dramatic increase of FDI into food retail in Brazil during the 1990s -equivalent to supermarket growth over five decades in the USA -was also a direct response to liberalisation of regulations relating to investment (49) . The entry of multinational retailers into Brazilian markets has increased competition and reduced prices, particularly for processed foods, for which large retailers have an advantage due to economies of scale (50) . In turn, rising consumption of processed foods has been observed during the 1990s in conjunction with rising consumption of fat and sugar, and declining consumption of traditional cereals and beans in Brazil (51) . Investment in tourism-related industries is also supported by GATS through easing restrictions relating to the flow of people, and thus facilitating consumption abroad and access to tourist destinations (19) . The implications of this for food relate to the introduction of non-traditional foods to cater for tourists, as well as changes to agriculture as a result of a shift to a service economy. This has been noted in the Mediterranean, where some countries have experienced high levels of tourism and others have not. For instance, despite being a Mediterranean country, observers have noted that the modern Maltese diet resembles a northern European diet much more closely than it does a Mediterranean diet. Investigations into the reason for these dietary patterns suggest that the high level of tourism since independence (e.g. compared to 2154levels in Sardinia) have played a role. This relationship has been mediated both via the introduction of new foods and by the demands of the tourism industry on domestic production (52, 53) . As an outcome of reducing restrictions on foreign ownership of companies, the developing world has also seen an increase in investment by advertising corporations. In conjunction with changes to industry and retailing as liberalisation has progressed, there have also been specific measures in trade agreements that open advertising markets (7) . This has resulted in an advertising environment that encourages consumption of heavily promoted foods, the most heavily marketed being pre-sugared breakfast cereals, soft drinks, confectionery, savoury snacks and fastfood outlets (54) . For example, with liberalisation in India during the 1990s, changes were noted in the content and context of advertising as it became more 'Westernised', increased in volume and became increasingly dominated by multinational companies -both the advertising companies themselves and the companies advertising their products (55, 56) . In terms of food, this was associated with increasing advertisement of soft drinks and fast foods. There is a particularly high level of competition between Coke and Pepsi for the soft drink market, reflected in aggressive advertising (mainly to youth) and very low prices (57) . These observations are consistent with observed dietary changes associated with obesity among Indians in higher socio-economic groups (58) . Support/protection for local production and industry Advocates of trade liberalisation argue that support and protection for local food producers and industry -such as subsidies for farmers, or high import tariffs on foods which are also produced locally -act to distort trade because prices and availability do not accurately reflect demand. In other words, the food supply is responding instead to the presence of subsidies, or to added costs (tariffs) associated with importing food. As such, part of trade liberalisation is to reduce false incentives for production, and ensure that industry is competitive in an international arena.
Under the AoA, developing countries agreed to cut subsidies by 13 %, and as part of the Agreement on Subsidies and Countervailing Measures the use of subsidies is regulated and countries are permitted to take action against other countries using subsidies (59) . Prohibited subsidies are those that are attached to conditions such as the use of domestic materials by industry. Other subsidies ('actionable' and 'non-actionable') can be contested only if another member country believes that they are adversely affecting their interests. Local support can also take the form of unnecessary technical restrictions on imports that act to reduce trade. The SPS and TBT agreements address these kinds of restrictions, and have been discussed before, along with the impact of the removal of protectionist tariffs on incentives for food consumption. This section will therefore focus on removal of subsidies.
With the elimination of prohibited subsidies, food processors are no longer bound to sourcing inputs domestically and thus have the option to source cheaper inputs internationally, thus reducing overall cost of processed foods. Removing such restrictions may also increase the attractiveness of investment into the food industry, thus magnifying the effects of investmentrelated measures discussed earlier.
The implications of removal of agricultural subsidies are less clear, as the level of subsidisation of agricultural and other food production varies widely between developing countries. In fact, the highest levels of agricultural subsidies are found in the USA and Europe. Thus, removal of subsidies in developed countries might have a larger impact on developing countries, because it would increase the cost and decrease the volume of imports of highly subsidised products (60) . This removal of subsidies, combined with the ability of WTO members to implement anti-dumping measures (61) , would reduce the problem of 'dumping' of low-priced agricultural goods on developing country markets (62) . Reductions in subsidies for production in developing countries have the potential to affect domestic food availability and price through changing incentives for production. However, there is little available literature on the outcome of such policy changes for diet.
The impact of the removal of subsidies on diets depends strongly on the nature of the products subsidised. For example, if traditional crops have been subsidised and these subsidies are removed, producers of traditional crops may shift to crops for export -an effect potentially compounded by policies promoting export (63) . This may contribute to a decline in availability of traditional foods and consequent increasing consumption of imported foods, as discussed before. However, if subsidised production is of animal products, or even of vegetable oils as is the case in South America (64) , then removal of subsidies would correct distortions that are promoting high-fat diets, which was the case in Poland. With Poland's transition to a market economy in the early 1990s came swift reductions in agricultural subsidies. This increased costs for dairy and beef production -translating to a reduction in availability and increase in purchase cost for consumers (65, 66) . Resultant changes to food consumption patterns contributed to a reduction in cardiovascular mortality in Poland over the following decade (67) .
Discussion
The illustrated pathways described in the present paper indicate that trade liberalisation can have both positive and negative influences on consumption patterns related to the nutrition transition. The trade liberalisation agenda has in some ways skewed incentives for food consumption, with some 'unhealthier' foods associated with the nutrition transition becoming increasingly cheaper and more readily available. Availability and affordability of processed foods, meat and dairy are often improved with reductions in tariffs and the increased investment in processing and retail. These foods have been highlighted as critical contributors to rising salt, fat and sugar intakes. These changes in relative food availability and price, described in the pathways earlier, are also likely to be more significant for the poor, who are in turn less able to access health-care services and thus more vulnerable to morbidity and mortality due to chronic diseases (11) . However, trade liberalisation can also have positive dietary implications. For example, currency devaluation can stimulate domestic (traditional) food consumption, and removal of subsidies can reduce the availability and affordability of fats and oils.
The clear pathways and examples of positive outcomes described here suggest that there are a variety of opportunities for public health nutritionists to promote good nutrition by seeking to minimise negative outcomes and make the most of any positive outcomes. For example, an understanding of the pathways can be used to identify the nutritional implications of proposed trade policy changes, thus equipping nutritionists to advocate for policy modifications at the draft or development stage, or to propose policies to mitigate the possible nutritional impacts. For instance, as a country reduces barriers to trade in foods, nutritionists could advocate for food composition standards that would restrict availability of high-fat foods, as Lawrence (68) proposes for the Pacific, or launch a campaign to promote healthy food consumption.
A better understanding of the implications of trade liberalisation for diets also equips public health nutritionists to advocate for global changes to trade policy and the WTO agenda, such as the need for developed countries to remove agricultural subsidies. In terms of national advocacy, there is potential to equip and influence trade policy makers at both a national and global level to promote 'healthy' trade policy. Within the WTO agreements, there is scope for influencing trade policy change in such a way as to promote health -not least due to the growing recognition that developing countries require flexibility beyond that of the developed world as they pursue trade liberalisation (19) . Much of this scope is during negotiation of trade agreements (3) , for example, negotiations between country and working party in WTO accession, bilateral or regional FTA negotiation, or multilateral negotiation that takes place between members of the WTO. Article 20 of the GATT allows governments to enforce barriers to trade that protect human health, and rulings in favour of protection of health as an 'interpretive principle' for WTO agreements have also been observed during trade disputes (69) .
Conclusions
The present paper has delineated pathways through which trade policies associated with liberalisation shape incentives for food consumption, thereby providing evidence for trade policy as a macro-level influence on dietary change in developing countries. These pathways and illustrative case studies demonstrate the complex yet clearly influential relationship between trade policies associated with liberalisation, and food consumption patterns relating to the nutrition transition. It is evident that this influence can have both positive and negative ramifications for population food consumption.
The present paper thus enables public health nutritionists to interpret the implications of trade policy making for diets. Though this paper has documented a range of unintended consequences of trade policy making for nutrition in developing countries, the actual use of trade policy as a tool for improving diets requires a sophisticated approach. As raised previously, addressing capacity for policy change and development will be critical; developing countries are often significantly less represented at trade negotiations than wealthier countries, and thus may have a lower chance of being successful in their negotiations (70) . In addition, convincing trade policy makers of the threat presented by chronic disease arising from the nutrition transition presents a challenge, as WTO decision makers have traditionally interpreted only a narrow range of public health concerns as legitimate reasons for trade restrictions (3, 71) . As a result, more investigation is needed into strategies to minimise the negative impacts of trade on diet, and to play on positive impacts to maximise their effect in order to advance policy making in this area.
